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(54) Anti-aids pharmaceutical preparations and processes for the production thereof 

(57) Anti-AIDS pharmaceutical preparations prepared by coating of solid compositions composed of non-crystalline 
compounds shown by below mentioned general formula (I) or pharmacologically acceptable salts thereof and a phar- 
macologically acceptable binder on a pharmaceutical ly acceptable core particles, and a process for the production of 
said anti-AIDS pharmaceutical preparations by a wet coating method. 




(wherein, represents 5-isoquinolyl group or 3-pyridyl group, R 2 represents methylthiomethyl group or i sop ropy I group 
and X represents sulfur atom or methylene group) 

The anti-AIDS pharmaceutical preparations of the present invention are easily absorbed from digestive tract with 
elevated bioavailability and are suitable for oral administration. 
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Description 

Field of the Invention 

This invention relates to anti-AIDS pharmaceutical preparations suitable for oral administration and processes for 
the production thereof. Particularly, this invention relates to the anti-AIDS pharmaceutical preparations suitable for oral 
administration comprising human immunodeficiency virus (HIV) protease inhibitor which inhibits the enzymic activity of 
HIV derived protease as an active ingredient and processes for the production thereof. 

Background of the Invention 

A pathogenic virus of AIDS, human immunodeficiency virus (HIV), first produces its precursor protein as a complex 
protein in the proliferation process. Said complex protein is cleaved by a viral derived protease (HIV protease) to fractions 
having particular sizes and exhibit functions of respective fractions. Therefore, the HIV protease inhibitor blocks the 
formation and maturity of infectious viral particles by the inhibition of enzymic activity of HIV protease and exhibits the 
antiviral activity. Several types of HIV protease inhibitors have been reported including synthetic peptides called substrate 
transition state pseudo-peptides (seeT. Robins, J. Planner, J. Acquir. Immun. Defic. Syndr., 6, 162 (1993)). The present 
inventors found a new series of synthetic peptides of the substrate transition state pseudo-peptides having 3-amino-2-hy- 
droxy-4-phenylbutanoic acid in their fundamental structure, which strongly inhibit the HIV protease activity and will be 
useful as anti-AIDS medicine. Thus, the inventors proposed them as HIV protease inhibitors (see Japanese Published 
Un-examined Patent Application No. 170.722 (1993)). HIV protease inhibitors, particularry substrate transition state 
pseudo-peptides, are highly expected as anti-AIDS agents of the following generation after reverse transferase inhibitors 
of nucleic acid derivatives which have been clinically used such as AZX dideoxycytidine (DDC) and dideoxyinosine 
(DDI), and now under clinical trials and investigations. 

However, these synthetic peptides are reported to have drawbacks such as difficult solubility in water or low oral 
absorption rate (see Hiroaki Mitsuya, Science, 64(7), 462-470 (1994)). That is, pharmaceutical preparations for oral 
administration composed of said peptide which are difficultly soluble in water and prepared by mixing with conventional 
fillers or additives are difficult to be absorbed from digestive tract, which leads to their low bioavailability. Particularly, 
anti-AIDS medicines are generally successively administered for a long period of time, thus, their preparations for oral 
administration with improved bioavailability have been desired. 

Generally, preparation of fine powder to increase specific surface area or conversion into non-crystalline form is 
applied to improve oral absorption rate of difficultly soluble medicines. However, no general method to prepare non-crys- 
talline forms of difficultly soluble medicines or oral preparations with desired disintegration and dissolution rates has 
been known. In other words, improved disintegration and dissolution rates, which largely depend on the characteristic 
features of individual medicine, to give anti-AIDS pharmaceutical preparations with satisfactory oral absorbability have 
been desired. 

The inventors have been investigating a method to prepare a non-crystalline form for a series of HIV protease 
inhibitive synthetic peptides (see Japanese Published Un-examined Patent Application No. 170,722 (1993)) and found 
to give non-crystalline fine powder of compounds shown by the general formula (I) by dissolving them in a solvent 
followed by spray drying. However, the resultant fine powder has insufficient water-wettability and low dissolution rate. 
Furthermore, in capsule preparations made from the non-crystalline fine powder, the fine powder coagulate each other 
by contacting with water and could not provide improved disintegration and solubility rates for oral use. 

The present inventors further investigated on the bases of above mentioned findings and found to give oral prepa- 
rations with excellent disintegration, dissolution and high oral absorption rates by coating solid composition composed 
of synthetic peptide in non-crystalline fine powder form and a pharmacologically acceptable binder on pharmaceutical^ 
acceptable core particles and accomplished the present invention. 

Summary of the Invention • 

One object of the present invention is to provide anti-AIDS pharmaceutical preparations containing HIV protease 
inhibitive synthetic peptide compound which can be easily absorbed from digestive tract with high bioavailability and 
suitable for oral administration as an active ingredient. 

The anti-AIDS pharmaceutical preparations of the present invention are prepared by coating core particles with 
solid compositions containing a non-crystalline form of a compounds shown by general formula (1 ) or pharmacologically 
acceptable salts thereof and a pharmacologically acceptable binder. 
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(wherein R., represents 5-isoquinolyl group or 3-pyridyl group, Rg represents methylthiomethyl group or isopropyl group, 
and X represents sulfur atom or methylene group). 

The other object of the present invention is to provide processes for the production of anti-AIDS pharmaceutical 
preparations prepared by spraying pharmacologically acceptable core particles with a solution or suspension containing 
a compound shown by general formula (I) or pharmacologically acceptable salts thereof with a pharmaceutically ac- 
ceptable binder and drying, thus coating said core particles with solid compositions composed of non-crystalline form 
of said compound or a salt thereof and said pharmaceutically acceptable binder. 



Brief Description of Drawings 



Fig. 1 shows a diffraction pattern of powder X-ray diffraction of fine particles of compound (A) obtained by Reference 
example 1 . 

Fig. 2 shows a diffraction pattern of powder X-ray diffraction of micro-crystalline compound (A) obtained by Com- 
parative example 1 . 

Fig. 3 shows a powder X-ray diffraction pattern of anti-AIDS granular preparation obtained by Example 4. 

Fig. 4 shows a diffraction pattern of powder X-ray diffraction of a mixture prepared by mixing non-crystalline fine 
powder of said compound (A) prepared by Reference example 1 , HPMC and Celphere at the same ratio of anti-AIDS 
granular preparation according to Example 4. 

Fig. 5 shows a diffraction pattern of powder X-ray diffraction of core particles of Celphere (crystalline cellulose). 

Fig. 6 shows a diffraction pattern of powder X-ray diffraction of a mixture prepared by mixing microcrystalline powder 
of said compound (A) prepared by Comparative example 1 , HPMC and Celphere at the same ratio of anti-AI DS granular 
preparation according to Example 4. 

Fig. 7 shews an increased rate cf dissolution of anti-AIDS granular preparation obtained by Examples 1-4 plotted 
to the progress of time. 



Detailed Description of the Invention and preferred Embodiment 



Compounds shown by above mentioned general formula (1) of the present invention, that is HIV protease inhibitive 
synthetic peptides include, for example, N-tert-butyl-3-[2-hydroxy-3-[2-(5-iscquirTO 

noyI]amino-4-phenylbutanoyl]-1 ,3-thiazolidine-4-carboxamide, N-tert-butyl-1 -[2-hydroxy-3-[2-(5-isoquinolyloxyacetyl)ami- 
no-3-methyfthiopropanoylJam N-tert-butyl-3-{2-hydroxy-3-[2-(5-isoqui- 
nolyloxyacetyl)am'no-3-methy!butanoyl)amino-4-phenylbutanoyl> ,3-thia2olidine-4-carboxamide, N-tert-butyl-1 -[2-hydro- 
xy-342-(5-isoquinolyloxyaratyl)am^ N-tert-butyl- 

3- [2-hydroxy-3-[2-(3-pyridyloxy-acetyl)^ 
ide, N-tert-butyl-3^2-hydroxy-3-[2-(3-py 

4- carboxamide, N-tert-butyl-3-[2-hydroxy-3^2-{3-pyridyloxyacetyl)amino-3-me%lbutano^ 
thiazolidine-4-carboxamide and N-tert-butyl-1 -{2-hydroxy-3-[2-(3-py rioytaxyacetyljami^^ 
nylbutanoyl]pyrrolidin e-2-carboxamide. 

These compounds all exhibit specific and high HIV protease inhibitory activity and are uselul as anti-AIDS agents. 
Therefore, these compounds may be contained in the anti-AIDS pharmaceutical compositions of the present invention 
as an active ingredient. Particular compounds having basic structure of (2S, 3S)amino-4-phenylbutanoyl group, for ex- 
ample, (R)-N-tert-butyl-3-[(2S, 3S)-2-bydroxy-3-[R)-2-(5-isoquinolyto 

phenylbutanoyl]-1 , 3-thiazolidine-4-carboxamide, (S)-N-tert-butyM -[(2S, 3S)-2-hydroxy-3-[(S)-2-(5-isoquinolyloxy- 
acetyl)amino-3-methylbutanoyl]amino-^ and (R)-N-tert-butyl-3-[(2S, 3S) 

-2-hydroxy-3-[(S)-2-(3-pyricfyloxyacetyl)-am^ 

mide exhibit very potent inhibition of HIV protease activity and especially (R)-N-tert-butyl-3-[(2S 1 3S)-2-hydroxy-3-[(R)- 
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2-(5Hsoquinolylc*y-acetyl)aminc^3-methyrtW^ is 
more preferable. These synthetic peptides may be used in the form of pharmaoologicalry acceptable salts. 

The pharmacologically acceptable core particles used in the present invention are solid at the temperature d oral 
administration and also at the temperature of coating process. In addition, these solid core particles having no or very 

5 low solubility in a solvent used for wet coating method are preferably used when the process for the production is 
conducted by wet coating methods. Furthermore, said core particles having hardness that can endure without abrasion 
or disintegration during the coating process are preferably used. These particles having polyhedral forms thai can be 
regarded as spherical or ball shaped are preferably used for the present invention. 

The core particles are suitably selected from raw materials according to the types of above mentioned peptides, 

10 binders, and methods and conditions of coating, and hclude such as lactose, sucrose, com starch, anhydrous silicic 
acid, and crystalline cellulose, particularly spherical crystalline cellulose is preferably used. For example, spherical crys- 
talline cellulose is particularly preferred core for wet coating method using alcohol or an aqueous alcohol. The diameters 
of ball shaped core particles are suitably determined according to the types of active ingredient of synthetic peptide to 
be coated, but the larger the diameter the less the specific surface area, thus small diameters are generally preferred. 

is For example, diameters of 100-700 pm, particularly 150-300 pm are suitably selected for synthetic peptides shown 
above. If too smaller amount of said synthetic peptide is used per particle, then the greater total weight or volume of the 
anti-AIDS pharmaceutical preparation will be unnecessarily required to obtain the desired dose. Thus, 0.5-10 parts by 
weight, preferably 1 -5 parts by weight of core particles are suitably selected for one part by weight of the peptide com- 
pounds. 

20 The pharmacologicalry acceptable binders used in the present invention will be compounds that can be dissolved 

or dispersed in a solvent used in the wet coating methods and easily wettable, dispersible or soluble in water. For the 
synthetic peptides shown above, hydrophilic hydroxypropylmethylcellulose, hydroxypropylcellulose, polyvinylpyrro- 
lidone, polyethylene glycol, hydroxypropylmethyl-cellulose phthalate and so forth are suitably used. Particularly, hydrox- 
ypropylmethylcellulose is preferred. The weight ratio of the mixture of the binders and synthetic peptides are suitably 

2S determined according to the types of active ingredient synthetic peptides to be coated, and too small amount of binders 
results in insufficient binding property for the coating of core particles and too large amount of binders leads to adhesion 
of the obtained preparation to result in a formation of aggregation. Thus, 0.5-10 parts by weight, preferably 1-8, more 
preferably 3-6 parts by weight of binders are suitably selected for 1 0 parts by weight of the synthetic peptide compounds. 
For example, combinations of 10 parts by weight of the synthetic peptides illustrated above and 3-6 parts by weight of 

30 hydroxypropylmethylcellulose are more preferably selected. 

In the process for the production of present invention, fluidized bed coating method is suitably selected for the spray 
dry coating of liquid or suspension compositions composed of compounds shown by the above mentioned general 
formula (I) or pharmacologically acceptable salts thereof and a pharmacologically acceptable binder. That is, the syn- 
thetic peptide compound as an active ingredient and the binder are mixed at a predetermined weight ratio and the 

35 resultant mixture is used to prepare a solution or a suspension in an organic solvent or a mixture of an organic solvent 
and water. The core particles are fluidized in hot airflow and the coating liquid is sprayed and dried to form the coating 
layer An apparatus for the coating of granular preparations can be diverted for the fluidized bed coating and, for example, 
a tumbling fluidized bed coating apparatus is conveniently used. 

The coating liquid may be prepared using any solvent such as an organic solvent or a mixture of an organic solvent 

40 and water, which can dissolve or disperse the synthetic peptide and the binder, and can volatile or transpire under 
temperatures used for the spray coating. For example, lower alcohols such as methanol and ethanol or their mixtures 
with water are more preferable to easily provide fine powder of above mentioned non-crystalline synthetic peptides. The 
concentration of the coating liquid can be determined according to the capacity of the coating apparatus and viscosity 
of the liquid. For example, one part by weight of the synthetic peptide is mixed with 5-50, preferably 10-20 parts by 

45 weight of mixtures of methanol or ethanol with added no more than 50, preferably 10-20 weight percent of water. That 
is, mixtures of a lover alcohol such as ethanol and a small amount of water provide more uniformly dispersed coating 
layer composed of improved fine and non-crystalline synthetic peptide and the binders with better water solubility. For 
the preparation of suspensions as coating liquids, the synthetic peptides are made non -crystalline form in advance and 
then dispersed in the solvent, particularly very fine non-crystalline powder is more preferable for the preparation of 

50 uniformly dispersed suspensions. In general, suspensions are more preferably prepared by dissolving most of the syn- 
thetic peptides in a solvent and the remaining a small amount of undissolved non-crystalline peptide powder is dispersed. 

The anti-AIDS pharmaceutical preparations prepared by the processes of the present invention provide complex 
particles or fine granules of solid cores coated with a uniformly dispersed coating layer composed of the non-crystalline 
synthetic peptide and the binder. Practically, fine non-crystalline form of the synthetic peptide compound and the binder 

55 in the coating liquid are uniformly dispersed and spray dried to give complex granules or fine granules coated with the 
uniformly dispersed layer. The resultant complex particles of anti-AIDS pharmaceutical preparations may be further 
coated with pharmacologically acceptable additives free from the synthetic peptide for the prevention of charging of 
static electricity or moisture, improvement of fluidity or taste (e.g. sugar coating), light shielding, and modulation of 
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dissolution rate. 

The anti-AIDS pharmaceutical preparations of the present invention take forms of particles or fine granules of com- 
plex particles, and can be orally administered as it is. The preparations may be further filled in oral capsules such as 
gelatin and HPMC, tableted using conventional tableting machine by addition and mixing with conventional fillers such 

5 as lactose or starch as a diluent, hydroxypropyicellulose as a binder, crystalline cellulose as a disintegrating agent, 
magnesium stearate or talc as a lubricant. The obtained plain tablets may further be coated with enteric coating materials 
such as hydroxypropylmethylcellulose phthalate to give enteric coating tablets, or with long lasting coating agent such 
as ethylcellulose to give sustained release tablets. In addition, granules or fine granules of anti-AIDS pharmaceutical 
preparations of the present invention may further be enteric or sustained release coated to give enteric coated prepa- 

10 rations or long lasting granules or fine granules. These coated granules or fine granules may be filled in capsules or 
tableted. In addition, the content of compounds shown by general formula (I) in capsules or tablets for oral administration 
may be suitably determined according to the symptoms and the aims of administration. 

The anti-AI DS pharmaceutical preparations' of the present invention have a coating layer homogeneously containing 
non -crystalline peptide compound as an active ingredient and a binder on the core particles. Thus, the preparations of 

15 the present invention have excellent disintegration and dissolution properties in water and are easily absorbed Irom the 
digestive tract to give high bioavailability. Therefore, the anti-AIDS pharmaceutical preparations of the present invention 
are suitable for oral administration. Particularly, the high bioavailability markedly reduces the required amount of oral 
doses to obtain the desired blood concentrations of the active ingredient peptides. Or the total weight or volume of the 
final torm of the anti-AIDS preparation can be reduced, and the preparations of the present invention provide particularly 

20 preferred effect as oral preparations. The processes for the production of the anti-AIDS pharmaceutical preparations of 
the present invention produces a large amount of the anti-AIDS pharmaceutical preparations with an uniform quality by 
a simple procedure. 

The process for the production of anti-AIDS pharmaceutical preparations of the present invention will be explained 
by examples. Also, the examples show high bioavailability of the anti-AIDS pharmaceutical preparations of the present 
25 invention. 

The following examples are enumerated to practically explain the present invention and do not restrict the scope 
of the present invention. 

[Example 1] 

30 

Preparation of anti-AIDS pharmaceutical preparations 

A granular preparation was prepared by coating core particles with a composition containing a non-crystalline syn- 
thetic peptide compound and a binde-r by the following process. Except otherwise stated : compounds approved by 
35 Japanese Pharmacopoeia (JP) are generally used in the following processes. 

Process (1-1): Preparation of a coating solution. 

Crystals of one of peptide compound shown by general formula (I), (R)-N-tert-butyl-3-[(2S, 3S)-2-hydroxy-3-[(R)-2- 
40 (5-isoquinotyloxyacetyl)amino-3-meth^ (here- 
inafter referred as compound (A)) were used as raw materials. Hydroxypropylmethylcellulose 2910 (hereinafter referred 
as HPMC) was used as a binder. A mixture of 837 g of methanol (Japanese Industrial Standards (JIS), Extra pure) and 
93 g of purified water was used as a solvent. In 930 g of the mixed solvent, 50 g of compound (A) and 20 g of HPMC 
were dissolved and made 1 ,000 g in total to make a coating solution. 

45 

Process (1-2): Preparation of granular preparation by coating 

Spherical crystalline cellulose was used as core particles. Commercial spherical cellulose, Celphere CP203 (Asahi 
Chemical Industry Co., Ltd. Japan, hereinafter referred as Celphere) having genuine spherical form, particle sizes of 

so 150-300 u/n, was used. In a rolling fluidized bed coating apparatus (trade name: Multiplex, product of Powrex Co.. 
Ltd. .Japan), 500 g of Celphere was floated at a air supply temperature of 55°C and air flow rate of 40 m 3 /hr. and the 
coating solution obtained by the process (1-1) was spray-dried to form a coating layer on the surface of Celphere. 

After drying, the prepared granular preparation was recovered and sieved with a 42 mesh sieve. The amount of 
granules that had not pass through the sieve was 1%. These un-sieved granules formed aggregation of plural particles 

ss and the occurrence rate was estimated as 1 %. The average content of compound (A) in the coated particles of anti-AIDS 
granules, without formation of aggregation was estimated by dissolving the compound (A) in the granules in a liquid and 
the concentration of compound (A) was quantitatively determined by ultraviolet absorption method. Assuming that the 
total amount of compound (A) in the coating solution was coated and the amount of compound (A) to be contained in 
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the granules was made 1 00%, then the average content of compound (A) in the granules was 98%, indicating the coating 
rate of 98%. 

[Example 2] 

5 

According to the preparation procedure of Example 1 shown above, an anti-AIDS pharmaceutical, preparation was 
prepared by the combination of the following raw materials. A mixture of 3,348 g of methanol and 372 g of purified water 
was used for the coating solution. In the mixture, 200 g of compound (A) and 80 g of HPMC were dissolved to prepare 
the coating solution. The coating solution was coated on 500 g of Celphere CP203 by fluidized bed coating to give the 
10 granular preparation. 

In the present Example, the occurrence rate of un -sieved aggregation was estimated as 2.4%. The average content 
of compound (A) in the anti-AIDS granular preparation was analyzed according to the above mentioned analytical pro- 
cedure of Example 1 and the coating rate was estimated as 95%. 

*5 [Example 3] 

According to the preparation procedure of Example 1 shown above, an anti-AIDS pharmaceutical preparation was 
prepared by the combination of the following raw materials. A mixture of 3,276 g of methanol and 364 g of purified water 
was used for the coating solution. In the mixture, 200 g of compound (A) and 160 g of HPMC were dissolved to prepare 
20 the coating solution. The coating solution was coated on 500 g of Celphere CP203 by fluidized bed coating to give the 
granular preparation. 

In the present Example, the occurrence rate of un-sieved aggregation was estimated as 1 0.4%. The average content 
of compound (A) in the anti-AIDS granular preparation was analyzed according to the above mentioned analytical pro- 
cedure of Example 1 and the coating rate was estimated as 97%. 

25 

[Example 4] 

According to the preparation procedure of Example 1 shown above, an anti-AIDS pharmaceutical preparation was 
prepared by the combination of the following raw materials. A mixture of 5,025 g of ethanol, JP and 942 g of purified 
30 water was used for the coating solution. In the mixture, 500 g of compound (A) and 200 g of HPMC were dissolved to 
prepare the coating solution. The coating solution was coated on 500 g of Celphere CP203 by fluidized bed coating to 
give the granular preparation. 

In the present Example, the resultant granules were sieved with a 35 mesh sieve and the occurrence rate of 
un-sieved aggregation was estimated as 3.3%. The average content of compound (A) in the anti-AIDS granular prep- 
35 aration was analyzed according to the above mentioned analytical procedure of Example 1 and the coating rate was 
estimated as 92%. 

[Reference example 1] 

40 I n 1 90 g of methanol, 1 0 g of compound (A) used as a raw material in the above mentioned Example 1 was dissolved. 

The solution was spray-dried in the absence of the core particles to give fine powder of compound (A). The fine powder 
was analyzed with powder X-ray diffraction and a diffraction pattern shown by Fig. 1 was obtained. No characteristic 
sharp diffraction pattern of highly crystalline sample was observed indicating very poor crystallinrty, that is non-crystalline 
compound. The non-crystalline fine powder was made as the Reference example 1 in the following various Test exam- 

& pies. 

[Comparative example 1] 

Micro-crystals of compound (A) used as raw materials in the above mentioned Examples 1-4 were used in the 
50 following Test examples as the Comparative example 1 . The micro-crystals analyzed by powder X-ray diffraction gave 
a sharp diffraction pattern shown in Fig. 2 indicating their high crystal I in ity. 

On the other hand, determination of X-ray diffraction pattern of anti-AIDS granules obtained by Example 4 gave a 
diffraction pattern shown in Fig. 3. Fine powder of non -crystalline compound (A) obtained by Reference example 1 , 
HPMC and Celphere were mixed at the same ratio with those contained in the anti-AI DS granules obtained by Example 
55 4. The powder mixture was determined by powder X-ray diffraction and a refraction pattern shown in Fig. 4 was obtained. 
Comparison of the two diffraction patterns of Fig. 3 and 4 shoved very cbse patterns. Determination of powder X-ray 
diffraction of core particle Celphere (crystalline cellulose) gave a refraction pattern shown in Fig. 5. That is, the patterns 
of both Fig. 3 and 4 correspond to the added patterns of sole core particles of Celphere shown in Fig. 5 and fine powders 
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of non-crystalline compound (A) obtained by Reference example 1 shown in Fig. 1 , respectively. Furthermore, determi- 
nation of powder X-ray diffraction pattern of a mixture of fine crystalline powder of compound (A) obtained by Comparative 
example 1 , HPMC and Celphere at the same ratio contained in the anti-AIDS granules obtained by Example 4 gave a 
refraction pattern shown in Fig. 6. The refraction pattern of Fig. 6 corresponds to a combinated refraction patterns of 
s core particles solely prepared of Celphere shown in Fig. 5 and a characteristic sharp refraction pattern of micro-crystals 
shown by Fig. 2. Above mentbned comparisons confinm the presence of non-crystalline fine powder of compound (A) 
in the anti-AIDS granules obtained by Example 4. In addition, determination of powder X-ray diffraction patterns of 
anti-AIDS granules obtained by Examples 1-3 gave very close refraction patterns with that shown in Fig. 3 confirming 
the fine powder coating of non-crystalline compound (A), 

10 

[Test example 1] 

The dissolution and release characteristics of compound (A) in the anti-AIDS granular preparations obtained by the 
above mentioned Examples 1-4 were examined by the following method. 

75 Method for evaluation of dissolution characteristics. 

The test samples of anti-AIDS granular preparations were prepared to contain 1 50 mg of total amount of compound 
(A). The dissolution test was achieved according to the paddle method in JP using 900 ml of purified water, at a test 
temperature of 37°C and paddle rotation rate of 100 rpm. The total amount of dissolved compound (A) was calculated 
from the determined value by ultraviolet ray absorption method. 

20 The dissolution rate of compound (A) after 2 hrs. from anti-AIDS granular preparations obtained by Examples 1 -4 

are shown in Table I. The dissolution rate was estimated by dividing the total weight of dissolved compound (A) by the 
total content of 1 50 mg of compound (A) in the test sample, The dissolution and release characteristics of compound 
(A) from non-crystalline fine powder obtained by Reference example 1 and crystalline fine powder obtained by Com- 
parative example 1 were similarly evaluated and the dissolution rate after 2 hrs. are shown in Table 1 for the comparison. 

25 



[Table 


1] 


Test sample 


Dissolution rate (%) 


Example 1 


56 


Example 2 


48 


Example 3 


48 


Example 4 


53 


Reference example 1 


18 


Comparative example 1 


5 



In addition, test sample of anti-AIDS granular preparation was prepared according to the above mentioned method 
to give total content of 75 mg of compound (A) and the dissolution and release characteristic was evaluated according 
to the method shown above. The dissolution rate of compound (A) after 2 hrs. from anti-AIDS granular preparations 
obtained by Examples 1 -4 are shown in Table 2. The dissolution rate was estimated by dividing the total weight of 
dissolved compound (A) by the total content of 75 mg of compound (A) in the test samples. The dissolution and release 
characteristics of compound (A) from non-crystalline fine powder obtained by Reference example 1 and crystalline fine 
powder obtained by Comparative example 1 were similarly evaluated and the dissolution rate after 2 hrs. are shown in 
Table 2 for the comparison. The increased dissolution rate of each test sample was plotted against the progress of time 
and the results are shown in Fig. 7. 



[Table 2] 



Test sample 


Dissolution rate (%) 


Example 1 


87 


Example 2 


65 


Example 3 


66 


Example 4 


44 ; 


Reference example 1 


17 


Comparative example 1 


s i 



Above results indicate that all granular preparations of the present invention have far superior dissolution rate than 
crystalline fine powder of Comparative example 1. Furthermore, comparison with that of non-crystalline fine powder of 
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Reference example 1 clearty showed superior solubility of the granular preparation of the present invention with improved 
dissolution rate of the granular preparations of the present invention obtained by coating of the core particles with 
non-crystaJfine compound (A) and a binder. 

5 [Test example 2] 

Capsule preparations evenly filled with anti-AIDS granular preparations each prepared by the above mentioned 
Examples 1-4 in No. 1 hard gelatin capsules of 0.47 ml volume were prepared. The disintegration test was carried out 
according to the method in JP using purified test water and at 37°C. The determined disintegration time are shown in 
10 Table 3. In addition, similar capsule preparations were prepared for the fine powder of noncrystalline compound (A) of 
Reference example 1 and crystalline fine powder of Comparative example 1 , and the disintegration test was performed. 
The obtained disintegration time are comparatively shown in Table 3. 



75 



20 



25 



30 



35 



40 



45 



nable 3] 



Test capsule preparation 


Disintegration time (min.) 


Example 1 


5.1 ±1.8 


Example 2 


2.3 ±0.4 


Example 3 


15.6 ±4.4 


Example 4 


4.2 ±1.3 


Reference example 1 


30 or over 


Comparative example 1 


5.0 ±2.0 



Capsule preparations filled with granular preparations of Examples 1 -4 exhibited far shorter disintegration time than 
those of non-crystalline fine powder of Reference example 1 . In addition, capsule preparations filled with granular prep- 
arations of Example 1 , 2 and 4 showed similar or shorter disintegration time than those filled with fine crystalline powder 
of Comparative example 1. When the improved dissolution rate and the disintegration rate are considered together 
capsule preparations prepared of granules of Examples 1 -4 exhibited the release of compound (A) at ratios of far greater 
amount than those of Comparative example 1 and Reference example 1 . 

[Test example 3] 

In hard gelatin capsules, four types of anti-AIDS granular preparations prepared by the above mentioned Examples 
1-4 were filled, respectively, each containing 150 mg of compound (A). These four types of capsule preparations were 
orally given each to fasted male beagle dog group having three dogs and body weight of about 1 0 kg. After the admin- 
istration, blood was drawn periodically from the test animals and the plasma concentration of compound (A) was quan- 
titatively determined by high performance liquid chromatography (HPLC). In the control, compound (A) was intravenously 
administered at a dose of 15 mg/kg and the blood was drawn from each of the tested animals periodically to determine 
the plasma concentration of compound (A). 

In the above control, area under the plasma concentration curve (AUC) of compound (A) after the administration 
was used as the standard, that is 100% of bioavailability After oral administration, the AUC of compound (A) was con- 
verted on the basis of body weight and compared with those of control to give the bioavailability of compound (A). The 
calculated bioavailabilities of four capsule preparations made from granular preparations of Examples 1 -4, respectively, 
are shown in Table 4. A capsule preparation filled with fine powder of compound (A) of Comparative example 1 was 
similarly and orally administered to fasted animals and the calculated bioavailability is shown in Table 4 for the compar- 
ison. The bioavailability is shown by average values with standard deviations. 

[Table 4] 



so 


Test capsule preparation 


Bioavailability (%) 




Example 1 


41.4 ±6.1 




Example 2 


31.4±19.2 - 




Example 3 


41.0 ±14.8 


55 


Example 4 


. 32.7± 7.9 




Comparative example 1 


12.4 ±1.5 
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In hard gelatin capsules, three types of anti-AIDS granular preparations prepared by the above mentioned Examples 
1 -3 were filled, respectively, each containing 150 mg of compound (A). These three types of capsule preparations were 
orally given to the other male beagle dog groups each having three dogs and body weight of about 10 kg in a similar 
manner and the oral bioavailability was evaluated where the control data measured using only one animal were used 
as the standard. 

[Table 5] 



Test capsule preparation 


Bioavailability (%) 


Example 1 


61.1 


Example 2 


63.8 


Example 3 


51.6 


Comparative example 1 


28.7 



Comparison of bioavailabilities of above mentioned capsule preparations by oral administration revealed that four 
type capsule preparations made from granules of Examples 1-4 exhibit far superior bioavailability than that of made 
from fine powder of Comparative example 1. The evaluated results of bioavailability of orally administered capsule 
preparations shown in Tables 4 and 5 show a systematic deviation, which is considered to reflect the individual differences 
in the test animals used, especially for the control, but four capsule preparations made from granules of Example 1-4 
showed about 2-fold bioavailability to that of capsule preparation filled with fine powders of Comparative example 1 . 



Claims 



25 



Anti-AIDS pharmaceutical preparations prepared by coating of solid compositions composed of non-crystalline com- 
pounds shown by below mentioned general formula (I) or pharmacologically acceptable salts thereof and a phar- 
macologically acceptable binder on a pharmaceutically acceptable core particles. 



30 




(i) 



40 



(wherein, represents 5-isoquinolyl group or 3-pyridyl group, R 2 represents methylthiomethyl group or isopropyl 
group and X represents sulfur atom or methylene group). 

2. The anti-AIDS pharmaceutical preparations according to Claim 1, wherein the core particles are particles having 
diameters of 100-700um 



45 



3. The anti-AIDS pharmaceutical preparations according to Claim 1 or 2, wherein the core particles are made of crys- 
talline cellulose. 



4. The anti-AIDS pharmaceutical preparations according to Claims 1-3, wherein the binder is hydroxypropylmethyl- 
cellulose. 

50 5. The anti-AIDS pharmaceutical preparations according to Claims 1 -3, wherein the binder is selected from the group 
composed of hydroxypropylcellulose, polyvinylpyrrolidone, polyethylene glycol and hydroxypropy Imethy Ice llu lose 
phthatate. 



55 



6. The anti-AIDS agent according to Claims 1-5, wherein the compound shown by general formula (I) has a 3-(2S, 
3S)amino-4-phenylbutanoyM ,3-thiazoline-4-carboxamide structure. 



7. The anti-AIDS agent according to Claim 6, wherein the compound shown by general formula (I) is (R)-N-tert-butyl-3- 
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[(2S,3S)-2-hydr<xcy-3^(R)-2-(5-BC^ 
thiazol idine-4-ca rboxamide. 

8. The anti-AlDS pharmaceutical preparations according to Claims 1-7, wherein the preparation is composed of one 
5 part by weight of the compound shown by general formula (I) and 0.5-10 parts by weight of core particles. 

9. A process for the production of anti-AIDS pharmaceutical preparations characterized by spray drying a solution or 
a suspension containing compounds shown by general formula (I) or pharmacologically acceptable salts thereof 
and a pharmacologically acceptable bhder on a pharmaceutically acceptable core particles to give particles coated 

10 with non-crystalline said compounds or salts thereof and said pharmacologicaJly acceptable binder. 

10. The process according to Claim 9, wherein the coating mixture is a solution or a suspension containing 10 parts by 
weight of the compound shown by general formula (I) and 0.5-10 parts by weight of the binder. 

'5 11 . A process for the production of anti-AIDS pharmaceutical preparations prepared by further coating of pharmaceutical 
preparations according to Claim 9 or 10 with an enteric coating agent. 

1 2. The process lor the production of anti-AI DS pharmaceutical preparations according to Claim 1 1 , wherein said enteric 
coating agent is hydroxy propylmethy Ice llulose phthalate. 

20 
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Fig. 5 
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